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PART I 


In case of war, the weather information available to the U,é,— 


Naval Service in the Pacific would probably be reduced to obscrvations from 


Pri Oe) Aap a ponsessions. It is the 
purpose of thie sthy catia i eo tavini vt onduiins aaa 
area wxler such conditions. 

In 1940, borsett and Kosco initintad « new rescareh on this 
subject entitled "uinter Yeather Types of the astern North Pacific and 
Adjacent Geastel and Island Areas"; copies of thin paper have boon fur~ 
nished to Navy Aerological offices. It contains a classification of 
seven winter weather types, a stitistical amalysis of the distribution 
of weather for each type and a detuiled deseription of the indications 
and trende for thews types. 

The imiications given by Dorsett and Kosco for identifying 


the existing types wore observations of clowis, preesipiteation, pressure, 
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pressure tendency, ami wimis frow the eonvtal and islemt stations, ‘The 
"Gaia witeasatnaleith tuk the gutta tatisaiAies Gees endian 
North Aserica furnishes moane for the scourate determination of e partial 
vonal imiex covering sixty degrees of longitude and thet the imiex can be 
extemied by mesns of the island observations to cover one bueired and 
twenty degrees ef lengituie with reasonsble sceursey, This furnishes « 
potential means of identifying weather types and jprodicting trends, 
Gs G. Rossby and collaborators have estublished « close connection between 
certain weather types and the totul sonel index in the development of the 
five-day forecasting project at M.I.T, It wae decided to investigate the 
precticability of identifying snd forecesting the weather types evolved 
by Dorsett and Kesco by means of the available partial inuices, 

This necesserily involves a statistical approach and the 
authors entered upon it with seme reluctance, fully realizing the lind- 
tations of numerical correlations and the pitfalls of wishful interpre~ 


tation of stetietics, particulerly when a): lied te relatively email 
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samples, The field is quite attractive, however, especialiy in considering 
the wiefulness of tho somal index ae it haw been employes by the Long range 
forecasters at M.1.T, 
The material employed in this investigetion includes; 
(1) Deuteche seewarte Northern Hemisphere Synoptic 
Yape for December, Jammry, Pobrwary of the 
Polar Year 1952 1938. 
(2) M.I.T. Official Worthern Hemisphere euriace 
mace from 2 dumiary 1960 to 18 March 1950 and 
from 20 Bevember lid. to 25 February led, 
tii eliieiinies thes setters coxets tle en's bes ee 
inslude possivle leng period variation in weather trends and to use the 
most reliable and c.curete analyses available. The mterloi includes two 
humirec and forty-nine cerefully analysed Northern Homisphere maps. The 
winter periods investigeted were extended inte the fall amd «pring in 
order to test the applicability of the weather types to the changing 
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PART IL 


Upon the understanding of the dynamic and thermoiynemic pre- 
cesses involved in setting up ond maintaining the movements ef the etmos~ 
eee; Uenchhn Wek ubalaty te enheeetins wh tn seetheh tee eines eeebeeis 
The dupertance of this Oe a a Ee ee 
cast is extended either imte space or tine. Only as more is learned of the 
causes of the circulation of the earth's ateesphere can improvement be made 
in forecasting for longer periods of time or in extending forecasts inte 
regions of no reporta. 

In aeveloping the five-day forecasting project at H.I.T., 
Rossby end his collaboraters have made murked progress of lete years in the 
dircetion of synthesising by theory the general ciroulation of the atnos- 
phere as it is known to exigt, Gimce it is ecsexticl to an understanding 
of the significance of the vonel index, the theory «11. be briefly eum- 


marized here. 
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in a band avout the equater, « simple meridionel circulation would re- 

sult, In this circulation, the hexted equatorial air would rise and the 
eooled polar air would sia, Sewulting fe 0 gpeneure qreticed tomed tin 
pole at high levels ond toward the equator ot the surfece, Av o result, 
the path of air particles would be: ricing at the equater, northwerd | 

aloft, sinking at the pole and southward along the eurf.ce to the 

@qua tor. 

If, new, the earth were set in rota ional motion about the 
poler axis and surface friction brought inte play, the avove deseribed. 
circulation would break down as shown in Plate I (puge 6). Firet, the 
deflecting force due to earth's rotation would cause the horizontal 
velocities to turn toward the right (in northern hemisphere) resulting 
in @ component of westerly winde aloft amd essterly winds at the surface 


(Pigure A). Inertia sould result in bringing dom of weeterly winds at 
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PLATE NO. I 
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Dynamics of the Breakdown of Meridional Circulation under 
the Influence of the Larth's Rotation and of Surface Friction. 


(From Notes on the General Circulation of the Atmosphere by 
Vets ROSSBY. ) 
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ds these wotions ore este lisheu, the ,reseure distribution must contin- 
ally adapt itweif to the notion, Thi» gives rise to « sea level pressure 
waxinum cetween tho westerly ani costerly surface componente in Figure 


B, The ourfuce «inds near the pole must be subjected to frictional re 


 tardation which vill result in the turning of the strean northward ageda, 


wader the influence of the pressure built up to the south (Figure 6). 


Since the air contimiss to cool anc sink at the pole, thie returning air 
must be Loreed aloft, vo establishing the cellular circulation chown in 
Figure b. 

It is desirable, now, to consider the energy which maintains 
@ach ceili, The equatorial and poler eelle may be oulled direct ceily im 
the sense that they carry boat from heat souree to cold sowes, so trams- 
forming the potential energy of heat difference into kinetic energy of 
the oir perticles. The centsvl cell, however, has the reverse eireula- 
tion, emi it remniny t account for ite energy source. This is furmiched 


iu the form of viscous drag by the two direct cells, In other words, the 
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etrong westerly winds of the adjacent cells to the North amd South create 
ilias shih cepttabncbiy Wuttens, eis Through the sotion of these 
cell, The exees: of centrifugal force poseesad by the west winds of 
middle latitudes ferees them southward, but equilibrium is never reached 
beguuse the air particles sti] farther south lose heat by radiation, 
sink, oni sequire & northward, pressure driven nevenont, 

the velocity af thoes frtstionsiip delves Veotertins ta 
nececsarily refivetos in the ywesiuve @hfturmaee cheerios st fhe sn 
face, as, indo-d, are oll of the above deseribed atmespheric notions, 
Consequently, the pressure difference betwoun the limite of the les 
‘terlies must then give « good indiestion of the relative strength of 
the #ewterlies, 

By svaming the pressure values erownwl exeh latitwie cirele 
in the Northern Hemisphere sea level pressure maps, a profile of the 
monn meridional p:resewre distribution cam be drawm, This was done for 


daily, monthly, «nm. annual pressure means ana it wae deternined that 
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Bk eka ‘ei inlets ti ob snneien OAM 
and 38° North respectively, ‘The difference between the means of the 
pressures about the $5° North latitude circle amd about the 36° North 
latitude circle was consequently token as an indieetion of the strength 
of the Westerlies and was called the goal index. 

By considerations involving the conservation of absolute 
vorticity, Rossby hes shown that the weeterly wimis ore stable in char 
acter, that is, if thay are disturbed, as by frictional ani thermal 
Ghangen ceress continental eeaste, they adopt simseddal paths but aaie- 
tain their sesentisily sastwurd flex, Such sinusoldal patterns may be 
seen on any high level pressure chart. ise sels dienes ana 


following relution holds: 


UH) 


eastward speed of the slauseidal perturbation (trough or wedge) 
velocity ef the sonal westerly wind 

weave length of the perturbation 

wave length of the perturbation for which e is sero ("standing 
wave Length 


* Hote: poe 2 Leos > where R = radius ef the earth, () = angular 
velolty of the sarth and > = the latitude, 
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It is further chown thet the number (ro) of such perturba— 


| Pe a eee 
tions is given by 1 = Za Rees ® 


Gince these theeretic.l considers tiene esteblich thet the 
number of trough: ond vedyes im micdle latitudes and the rate of their 
movement are functions of the intensity of the Westerlies, it iv seen 
that there must be « clove roletionship vetween woather patterns ond 
Whatiy dhecegne Ot the dantans (gretiabe dintwilniien) wed the eéaed 


index (which is « measure of the intensity of the Westeriies), 
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PART ITL 
The opel Ingex 
4s deperived above, thie zomel index is the average pressure 


about the 55° North latitude eirels subtracted from the averse pressure 


about the 56° North latitude cirels, It io am indiestion of the cveroge 


intensity of the sonal cirewistion between these latitudes. Positive 
values of the zonal index indicate average eastward fle» and negative 
Walues indicate average westeurd flow, The somal imcex may be subdivided 
inte pertial imidlees which shew thw difference between th: average prea- 
sures clong the veme Lotitude eireles but between certain longituie Limite, 
Ym thie paper, two partial incices ave used. One, petenen 


60° West and 120° West longitude ip ealled the "GoniJner 


other, between 60° West amd 160° Weet, de called the 


Anes" 
To compute the somel index or « partial incex, the isobers 


must first be drew from the available ebservations, Then the pressure 
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value for esch ten degrees of longitude ix tabBlated and cumed for the 
saci hbtitian eilidiny, Go eelardiciediatndnne te sbtihtans uhing Ge 
$5° North latitude cirele, The 56° latituie sum is subteecte: from the 
S6° latitude sum and the difference divided by tho mumber of pressure 
resdinge used along eseh latitudes 

It is to be ovperved that the lund reports from the United 
States and Canada establich an acowrate "Qontinente) Index", but that the 
accuracy of the "Goutinentel Fegific Imien” must depen: upon the avail- 
able reports from the Pacific. It hes seen fownd that « satiolsctorily 
FTE thetitnsshees scion Aiediih cn Uiesndilia varies GEE 
vetions from Pearl Kurtor, Midway, Duteh Herbor, Kamaga, and oitke in 
addition to the usual United St.tes and Canadian reports, 


It hee been agoumed in this stuiy that the "Gontinental~ 


Powific ", since it le more comprehensive, is the better index to 
indicate weather types, The high correlation facter founi, however, be- 


ik. index" (x = 2820) shows that either might 


be used with sbstantially equivalent result, 
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When the deliy values of the two indices hed been computed, 

ED hell Mik Salk tiene alt tniniiatinte sein the vepmer ton Gad 
the variation in day to day value: was quite marked, giving « more or 
less sav-toothed curve, It way degided, therefare, to follew the prac- 
tice of the long-range forecasting group and use five-day mean valuce, 
EFI sin. all bp Glia bite oie 4b tion panier aan 
is, the averuge of the values for the nemed dete and of the four preced~ 
oleh lis iis edtlligh''be Cele! uation bo ‘bu: Giessen tee sntteains oh 
the imiex of imiividuel migrating centwrs ami t give more wight te the 
intensity, position, anu chenges of the quasi-permenent centers. This 
is more significant of the lerge~-seale weather type claguitiecntion 
treated here, 

It should be mentioned thet the sonal imiex may not be the 
best available measure of the intensity of the middle lotitwie cireula- 


tion, and in some caves may be actually misleading, The proposal has 


been wade that the mean presewre profiles between the longline limits 


wR « 


< ‘ost: 


Sperry tine ee ee 


teh Peer © gh s 


oe AER ee ly sctiatlinads cssumamanaai tisiindeinth uly tikes adaaaie 


 patagane awed bad evekint ond add Io outer ytud odd andi 


oid Geek coho 2, me aenmiiianie ti seclante wou iss sine PR 
dads ted talagot otlup ave codlev te kaw ott Sat borzocde now a2 


Cl: ek trent tas ch en enllliaalh Me wat ee ivnsn wlan tsak Mul Ome 
me otom + yatvdy ieweam othup aan ouster Yb oF qb ak noisakisy etd 


Steely Se alba ot BA sn ran it 
ee ceudiowdt <bebined ww J seve beiseod—wee 


ce ee ee ee 


ee = aad Ladle it sad > SM 
1 wo sonatas ot ntaain ot elton: su 2 Bo sooo vif sab sak 


Racsake a Lid sper’. aes “had Bt i ee ae Pr ok ay Bm males 4 ke 


‘<aeees Se Grow 42 siapran at ‘nae ib aot ¢ sbi Losey & peat eso-atiba 


nw 


out samesdoo deeomunnq~bosip edt Yo aapacdo uae aeisinog ¢ 
Pe pid. m att «hae ae , Veen dhe, oa p Cee oe eed Boag abt y caw 
SC eemreante agg onic alae ot teenie rm 
Wet Oe Ree bo EP Tee ve ot wekds 
-orved aaeaoeh 
SRA! St ws Pe 5 od 
sto dant eu a atm es 
ap uae Delhi? i ink eh : 


abode et 8k hot we elias ae Slimane Geetlaee cart 
So haceoar ai qathenkete ‘¢fiuntee of ys wpaeo ones tit tata eaodd 
we wifi Viel tee 


ofall siwtigael a ape-re. wwlDow eunaong aseg odd Sedd eban ceed 


~» BE - 


it of Sdytow orm wvity oF tain exesane yadsorgie Lsubkebial Yo xelat oa , 


Tit. 
* Ps 
mda 
i 


be draw from the available readings, ami the slope of the profile, or 
the meximum pressure difference along the profile, be used in ite stead, 
Sel Li lisiiets Utiieays aieiteiiihien tek niledti tern the grechbicheell 
aentativensss is beyond doutte The use of euch profiles ic a pocsible 


refinement : 
mt on the present work and iu suggested for future study, 
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We clasuifiostion of westher sltwations into types will pro~ 
vide o wholly sutisfectory description of any on: vyneptic «ituation, 
These types have not been evolved with the idea thet their applicetion 
Wkih ickleh eo comabte Cavnenct a8 We worth ob 0 ghom battle They 
| do, however, serve te show « general distribution of winds ano weather 
and to point out the moot likely regions of fevorable and unfavorable 
conditions, | 
The types used here ure these evolved by Dorsett and Kosco 
in 1940. They were developed after « careful study of the winter maps 
sintendiie de the Uitue tab Wnebiind wy the nelhytin cual All 
maps during the period were placed within one or another of the even 
types, which had for their begic criterion, the orientation en. ex~ 
tent of the Pacific subtropical high preweure area, 
The »regent awthors set about to test the rigidity of the 


Classification ona to cetermine how well the types could be applied to 
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“other winter periods, In clasuifying the maps for 1882-1985 indeyendently, 
te erigisal ciassifiention wis feund to be eubstastially tntlapushio tm 
80 per cont of the cases, Considering that there must unquestionably be 

periods of transition fron one type to the next, during which the type say 
Lis AAA anebenedity ei wedi oh Actwh-eelel erst thts wnnnttteh all 
ssiehidl ene than Sih tinmtginen howe hight beaten enchitthin ie 
concluded that for that winter, at least, the type clisuitication wae ex~ 
cellent, Classification was extended to the winter months of 1050 und of 
1940-1941 ond the maps found to be catisfuctorily ascigmbls to the types 


already estubliched, 


Attempt was wade to the claseifieation inte the spring 


bs 
one 


of 1989 and into the fall ef 1940. It was foun that the types became 
seine dail tive Reabantnins ode Ttedh same pilinte Of tape Wis tm tee 
could not be grouped into the types os defined. This would indicate that 
the classification is indeed applicable only to the winter seasons. 

In toeting the original Polar Yeux elapsification, careful 


consideration ef the eighteen maps not clearly faliing within the types 
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as originally desertbed, Led to the aiditicn of covers nev eriterts te 
tbe oricimah ty0 deers tne This fumighed sufficient groumd, in the 
opinion of the «authors, & realeesify these maps wore rigdaly. 

| The detailec type descriptions used heve are set forth om 
Pletes II to VIII inclusive (peges 22-34), A careful appliention of the 


complete detailed deseription is mecessary in eeking clevoifications. 


A brief summery of eagh type is contained ia the following teble; 
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De Northwest ~ southeast 

& North - south in weetern part of area 

F Practiealiy no high, or high displaced far southward 
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In the developoont of the five-day forecasting project at 
lielsTs, cortein general conclusions heve been crawn with regard tw the 
coon -etion betwoen the intensity of the Jesterlies anc the middle lati- 


tuo weather petterns. These conclusion: concern, chiefly, the intensity 
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and location of the subpermanent centers, suoh os the Aleutian and 
idtinaithe teteiy Ath Seakthn tanh Devtnnte Bide otbs. Ree tates Gente 
sions, &% 4s coun that types A and B are typhesl of kigh sonal index 
and that the remaining types wre tyydoal of more or less low index, It 
is interesting t observe that the foliowing atetistical study coufirus 
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From an oxawimatios of the three winter curves of the Con- 
timental and Continental Pacific Indices (Flutes IX, % and XI, pages 74, 
56und 37), the high correlation iv at-enes apperent, Ac the former 
‘geaprises seven-thirteenths of the latter, « certain correlation is te 
be expected. Thiv expected correlation (r_) we computed from the 
forma my = TES sare Z iniietas eminy ¢, Yn vlnes of ie 
Continental Index, and T, the values of the Continental Pacific Imiex, 
It ws found to be .685 for the total period investigated, The actual 


correlation was eomputed from the usual forsmula for tie correletion 


(t ) CeMee) 
factor: r= aw Ai an wa 


fer? -G2ETfec* — EP 
the total number of values wed ami other symbols same ac above, 


Thie was found to be .620. The difference between these factory, 156, 
imiieates the independent correlation betveen the two curves due te en 
damate cause ami eff'cet relationship quite apart from that cue to their 
muteal composition, Thies is » relatively high facter in statistical 
exper lence. ‘ 
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Yor the purjose of determining the value of the Continental - 
Sil) dines ese eny eamiecnnedl AAAs eat Sallie, ee tment ainda 
ad the Sttae Oar entails ate coulis yen, ten cigettinnt trite 
Ae 9820. his fester my be said to meen thet the variation in one index 
accounts for 62 per cent of the variation in the oiker, 

fnother feature ai the curves that seens eiguificant is the 
| difference ths ob dines elite <nlne wilettieie During the winter 
of 1952-1955, the periods vere uli feirly long end the amplitudes quite 
large, resulting in three genersi maxima for the season, During the 
winter of 19586-1989, the periods were uli short (with one moderate excep 
tion) ami the emplitude amell, During the winter of legu-L96l, the per~- 
fiods were ali moderate apd inelingpevetoe moderate, Yhinw continuity of 
period and amplitude for euch seasom is weli marked for these dats and 
may warrent further investi gution for its application to forecasting the 
gonal index for leony periods ahead, This might furnivh goed beavis for 
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Although the weather types uder investig. tion were not eet 
di shi di iis ai ay eli Ny dts debiailliabtony tm to ening niet 
study of the types, thet cach represents » fundamentally different general 
edrewlation retier than just different pressure petierns. Considering the 
sida tines, tines welts « qtenliaith Wen mem, $s 
southvest ~ northeast flow, ¢ & south - north flow, Dy « transition stage 
‘becouing Dy and « northwest ~ southeast flow, £ a north ~ sowth flow, and 
Fo nore or less indeterninste flow depending upon the mmber and location 
of the cyclonic systems. If, then, the types represent vifferent general 
Sieh wsthenany tieegy cians Wier ellie ear’ el pdlnthalk We he ene ne 
which ig itself 2 measure of the intensity of the middle latitude flow, 

Plates XII, XIII end XIV (pages 3% 35 and +°) represent 
graphlealiy an attempt to find the fora of thie relationship. Plate XIU 
(page 373) representa the distribution of the frequency of cach type about 
the sero Gontinontal-Pacivie Index. (Por example, Tyye A occurred five 


times with an index of plug 6, five times with an ipdex of plus lz, ete.) 
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From this distribution, it my be seen thet Types A and B ore high index 
Seietites Shoe © hn, ben Gahee teyty emt the dies ove anterete thiee thie 

Plate XILI (page 29) gives the distribution of the frequency 
of each type cbout the meon Continentel-Pacifie Index for ite own winter, 
(For example, Type 4 ecourred five times when the index w.e ot the mean 
value for that winter, puter Wilio <tulth tive tule wen enn ubiditieds lini 
the mean value fer that winter, ete.) This distribution brings out 


clearly thet Aandi Bore considerably higher then averege index types 


and ¢ ds aefinitely lower thin average. Types Dy ami by alse show « 


definite grouping below the averuge imiex, but stiil higher than 6. 
Plate XIV (page +0) represents the divtribution of the 
frequeney of exch type about the mean zonal imiex for the entire period 
investigated. This distribution shows nothing nev but ic imeluded to 
complete the st. tistical analysis. 
Another potentisl indication of types, or type chunges, is 
the sign of the chenge in the somal index, A thorough search me made 


in an atteopt to establieh any relationships between the rises onc falls 
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of the index with any tyyes or shift in types. ‘the results of the investi 
elisdlily ites, bees ahcsiite tae obiniil Type © was definitely falling in- 
dex type. Wis aes lianas eciliiiebdhienths A-elieen tebens type 
Dy wes largely © failing index tyye. These conclusions were substantiated 
hey tne AOD coaigude extaph Sp Tay whet wedienpaned by 5, 00 = honel 
than tvo to one falling index type, oon ther Wittens tnecdn'tiies ‘aia 
Sk lily dabtien, The analywis of 1é40-ly4] spelled nearly all hope of 
ii tay cabaieattta: dren Wie menens: te nts at ee wert heb 
tions held, It is only fair to wtote, however, thet few of the types 
‘daring 1940-1941 were ae clearcut ac in previous years. Thie seened 
to be due to the fact thet 1940-1v4] was « low index season throughout, 
ami consequently, in agreement with Rossbyt: theoretieni conclusion, ne 
well-defined systems should be founc, 

The following table shows the distribution of tendencies of 
the index for the period immedi. tely preceeding each ty);¢ occurrence, 
and the average valves of the Continental-Pacifie Twiex. In determining 


the sign of the tendency, any change of less than .6 millibers was 
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PART VI 
‘umery and Conclusions 
The ideal result of thin investigation would be such that it 
would be possible to compute the partial zonal index daily, plot ite value 
or the value ef ite rumming mean, ami then deternine, from ite magnitude, 
oh dines wenther types also, fron ite trend, to forecast the next 
euececding type and when it would prevail, This would be « strong tool 
dn ‘the band of the forecaster who is denied synoptic ocean reporte and 
would enable him to determine favorable and unfavorable areas for sea ami 
air operstions well in advance. 
tho senedbhabthes len ink te no. enks teens ells Tt hue, 
however, led te certain conclusions which ore tebuluted below; 
(1) ‘the weather types as evelved by Dorsett 
and Kosco for the Polar Winter 1952-1083, 
and as here described, are sufficiently 
digtinet and exemplary for classifying 


other winters. 
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(2) 


(8) 


(4) 


(5) 


bel 


Types A and B ore characteristic of a 
high partial sonal index, Type ©, of a 
low index, ond Types D), by, RK, and F, 
of & moderate index, 

The pertial sonal index from 60° West 
to 120° West and that from 60° lest to 
180° West have a correlation factor of 
«820, amd an independent correlation 
of .155, It is possible to estimte 
one index from the other with commen- 
surate accuracy, 

in winters of relatively low average 


pertial sonal iniex, 
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(6) Individual winters show warked char- 
acteristics of period ond amplitude in 
the partial somal index curves, and these 
chareeteristies tend to persist unchanged 
throughout the season, ‘mall amplitude 
is associated with short period, moderate 
amplitude with moderate period, and large 


amplitude with long peried, 
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PLATE NO. II 


GENLRAL FRATURES 


The Pecific subtropical high is extensive,with the 
major axis lying east-west. Cyclones move ravidly 
along the Aleutian Islands to the Canadian Coast. 
Occasionally this type may have « weak and dis- 
solving frontal system running through the middle 
of the area. 


INDICATIONS 


Type "A" will be recosnized by stable conditions 

and high vressure at Midway, Hawaii and along the 
California Coast. The Aleutian and southern Alaskan 
Coasts and the Canedian Northwest Coast will be the 
scene of a chain of rapidly moving cyclones, occlud-= 
ing usually in the Gulf of Alaska, and disintegrating 
alone the western mountain ranges. 1,This type is 
cheracterized by the hishest Continental-Pacific 
index of all types (mean value for 3 winters, 14.0 
millibars). | 
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PLATE NO. III 


GENSHAL FEATURES 


The Pacific subtrovical high is extensive, with 

the major axis lying northeast- southwest. Cyclones 
move from the vicinity of Midway or slightly north 
of that island toward the northeast to the continent, 
finally dying out along the mountain ranges. 


INDICATIONS 


Type "B" will be recognized by relatively high press- 
ure extending to more northerly latitudes than in 
type "A" and steady or rising tendencies along the 
coast of the United States, low pressure along the 
Aleutian Chain extending into the Gulf of Alaska, 
high pressure at Hawaii,and a low pressure trough 
at Midway. The upper winds along the coast of 
British Columbia and northwestern United States 
will be strong steady westerlies. { This type is 
characterized by a high Continental-Pacific index 
(mean value for 3 winters 15.4 millibars). ? 
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GENERAL PLATURES 


The Pacific subtropical high lies in the eastern 
part of the Pacific along the west coast of the 
continent with a north-south axis. A trough of 
low pressure extends northward from Hawaii all the 
way into the Bering Sea. A large vart of the 
Central North Pacifac Ceean is, therefore, under 
the influence of low pressure. 


INDICATIONS 


Type "C" will be recognized by relatively high 
pressure along the coast of the United States and 
British Columbia, low pressure along the Aleutian 
Chain extending into the Gulf of Alaska, low press- 
ure at Midway and low pressure at Hawaii. There will 
be a change from the vrevailing easterly winds, 
at Hawaii, to southerly or southwesterly winds. 
[This type is characterized by having the lowest 
Continental-Pecific index of all types (mean value 
for 3 winters 3.6 millibars). ] 
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GENHRAL FUATURES 


The axis of the Pacific subtropical high is North- 
west-southeast. There is a deevening low in the 
northern part of the area and the circulation is 
causins a reinforcement of the Pacific High by the 
advection of Polar Continental or Polar Pacific aire 


INDICATIONS 


Type "D," will be recognized by high pressure with 
steady or rising tendencies in the Aleutian Islands 
if reinforcement is with Poler Continental air; 

a deep occluded low in the northern part of the 
area, high pressure along the California Coast 
with steady or rising tendencies, and low pressure 
in the Midway-Hawaii area. If reinforcement is 
from Polar Pacific air the location of reinforce- 
ment is not discernible from mainland or island 
indications. This type is characterized by a 
noderate Continental-Pacific index (mean value 

for 3 winters 8.7 millibars). | 
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TYPE. D, 


GENERAL FsATURES 


This type usually follows from type "D," and is of 
short duration. The axis of the Pacific High is 
northwest-southeast and a chain of lows moves 
‘southeast along the North American Coast. 


INDICATIONS 


Northwest winds and high pressures prevail over 
most of the coast of North America. A high press- 
ure exists along the eastern Aleutian Islands and 
the Alaskan Peninsula with, usually, falling ten- 
dencies. \fhis type is characterized by a moderate 
Continental-Pacific index(mean value for 3 winters 
8.4 millibars). 1 
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PLATE NO. VII 


GENCRAL FLUATURSS 


The Pacific subtropical high lies in the west- 
central part of the area with a north-south axis. 
The west coast of North America and the eastern 
part of the ocean area is one of low pressure. 
The Aleutian Low instead of being a single center 
or belt of low pressure, has divided into two 
distinct centers with a ridge of relatively high 
pressure across the central Aleutian Islands. 


INDICATIONS 


Type "E" will be recognized by the succession of 
a series of cyclones moving down the coast or by 
the simultaneous movement of cyclones into the 
coastal region from both the Aleutian and sub- 
tropical regions. There is a high pressure at 
both liidway and Hawii'with the prevailing trade 
winds at Hawii. CThis type is characterized by 

a moderate Continental-Pacific index ( mean 
value for 3 winters 6.0 millibars). | 
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PLATE NO. VIII 
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GENERAL FEATURES 


Practically no Pecific subtropical high exists, or. 
else the high has been displaced far to the South | 
leaving nearly all of the area under cyclonic 
circulation. The Aleutian Low is near its max- 
imum development. | 


INDICATIONS 


- Southerly winds prevail along the California Coast 
and westerly winds in the Midway-Hawii area. Both 
of these areas are subject to generally bad conditions 
involving frontal influences. The low center lies 
either over the Aleutian Area or well to the south. 
{This type is characterized by a moderate Continental- 
Pacific index ( mean value for 3 winters 645 milli- 


bars). * 
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